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ABSTRAK 
 
Persamaan Maxwell pada medan elektromagnetik dapat dianalisis 
menggunakan medan vektor yang menggambarkan keadaan relativistik. Persamaan 
Maxwell menjelaskan bahwa foton tidak mempunyai massa diam. Berdasarkan 
Persamaan Maxwell, telah dilakukan analisis Persamaan Proca yang mampu 
menjelaskan massa imajiner foton. Persamaan Proca telah dianalisis sehingga 
diperoleh persamaan gelombang untuk medan listrik dan magnet, vector dan skalar 
potensial, dan persamaan kontinuitas untuk foton bermassa. Kemudian 
menganalisis perbandingan solusi dari Persamaan Maxwell dan Proca untuk 
potensial skalar dan medan listrik, baik sebagai fungsi jarak maupun bilangan 
gelombang. 
 
Kata kunci: Persamaan Proca, Persamaan Maxwell, teori medan kuantum, skalar 
dan vektor potensial. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Application Proca Equation and Maxwell Equation for Electromagnetic 
Field to Analysis the Mass of a Photon 
 
 
OKY RIO PAMUNGKAS 
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ABSTRACT 
 
Maxwell equation for electromagnetic field can be analyzed with vector field 
that explain relativistic condition. Maxwell equation described that a photon didn’t 
have imaginary mass. Based on Maxwell equation to analysis the Proca equation 
that explain the mass of a photon. Proca equation has been analyzed in order to 
obtain wave equation for electric and magnetic field, vector and scalar potential, 
and continuity equation for massive photon. Then, analyze comparison of solution 
on Maxwell and Proca Equation for scalar potential and electric field, both as 
function of distance and constant wave number. 
 
Keyword: Proca equation, Maxwell equation, quantum field theory, scalar and 
vector potential. 
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